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meHbwe. K momy e yMeHbWunuck nokazamesnu cpedHeli 8eflu4UHbI K8aHMa U K8aHMO8020 codepkaHusi. IMO yKa3bleaem Ha e/lusiHue npecu-
Hanmu4yecKux MexaHU3Moe 8 3Kcrpeccuu onumesibHol denpeccuu cuHanmuyeckoli Helipornepedayu mexdy HelipoHaMu 2unrnokamna e Kysibmype.
B ycnosusix dnumenbHol denpeccuu AocmoeepHoO He 6bi/10 8bisiesieHo u3meHeHuli 8 yacmome clICT.

AHanu3 keaHmoebIx nokasameJeli npu onumesnbHol denpeccuu aaymamamepauYyeckoll cuHanmuyveckol nepedayu mexdy HelipOHaMu 8axeH
onsi popmupoesaHusi 6osiee MosIHbIX NpedcmaesieHuli 0 MexaHu3Max, Komopsbie uzparom ¢hyH0aMeHmanbHy posib 8 HOPMaslbHOM (OYHKUUOHUPO-
eaHuu LJHC, u pazeumus HelipoHanbHbIX cemedl.

Knroyeenie cnoea: HelipoHbI 2unnokammna, CuHanmu4yeckasi nepedaya, 2iymamMam, KeaHmoesbll aHanu3, dnumenbHasi denpeccus.
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THE ANALYSIS OF QUANTAL CHARACTERISTICS OF SPONTANEOUS EVOKED EXCITATORY POST SYNAPTIC
POTENTIAL SIN LONG-TERM DEPRESSION OF GLUTAMATERGIC NEUROTRANSMISSION
BETWEEN CULTURED HIPPOCAMPAL NEURONS

The results of electrophysiological studies of the quantal release features of glutamate in hippocampal neurons' synapses in long-term
depression of synaptic transmission are presented.

To research the topic, weused the primary culture of the rat hippocampus. Using the patch-clamp technique, the frequencies and amplitudes of
excitatory spontaneous postsynaptic currents (EPSCs) were determined, theirdistributions were analyzed and the basicquantal parameters were
calculated.

Long-term depression of synaptic transmission was achieved by tetanic stimulation of the axon of the presynaptic cell for 5 minutes with a
stimulation frequency of 5 Hz. Spontaneous current in depression was recorded 20-30 min after tetanic stimulation.

It has been shown that the amplitude of the EPSCs registered in hippocampal neurons decreased in the long-term depression of synaptic
transmission. It has been found that two neurotransmitter vesicles are usually released in the control at the same time and one during the long-term
depression of synaptic transmission.It means that the probability of release decreased. In addition, the average quantalamplitude and quantum
content decreased. It indicates the effect of presynaptic mechanisms in the expression of long-term depression of synaptic neurotransmission
between hippocampal neurons in culture.In the conditions of long-term depression, no significant changes were found in the frequency of EPSCs.

The analysis of quantum parameters in long-term depression of glutamatergic synaptic transmission between neurons is important for the
formation of more complete ideas about the mechanisms that play a fundamental role in the normal functioning of the CNS and the development of
neural networks.

Keywords: hippocampal neurons, synaptic transmission, glutamate, quantum analysis, long-term depression.
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BNJIUB KOrHITUBHOINO HABAHTAXEHHA
HA NPOSAAB EMOLIIMHOIO E®EKTY CTPYNA

EmouiiiHuli epekm Cmpyna (EEC) € pe3ynbmamom 6inbwoi 3ampuMKu npu Ha3ueaHHi KOJIbOPY, SKUM HanucaHi eMouyiliHi
crioea, HiX KONbOpy, AKUM HanucaHi HelmpasibHi cjsioea, 3a paxyHOK Mepek/lo4eHHs1 yea2u Ha eMOUiliHO 3Havyywy iHgop-
mayiro. EEC nepesaxHo 3acmocogyembcsi 8 o6cmexeHHsIX rncuxornamosiozil, afne nepcrneKmueHUM € l020 8UKOPUCMAaHHS i
ons po3e‘sa3aHHs1 NpuKiadHUX rncuxogizionoziyHux 3aedaHb, 8i0 npogheciliHo2o e8idbopy i HelipomapkemuHay 0o demeKkmy-
8aHHs1 6pexHi ma eusiesieHHs 3a2po3 i3 60Ky eMoyiliHo HecmabinbHux iHAuegidie. Ockinbku EEC yymnueuil do ymoe mecmy-
8aHHsl, mo docnidxyeanucb pi3Hi mModudgikayii emoyiliHoeco mecmy Cmpyna (ETC). Y mexax cybmecmie Hasodunuchb
HelmpanbHi ma emMoUyiliHi (3 HecamueHuM 3abapeneHHAM) cnoea. Bkno4eHHss @ cybmecmu ducmpakmopie (2anbmieHuXx ciiie,
Ha3e pOocCJIuUH i meapuH, Ha siki He Nompi6bHO peazyeamu HamucKaHHSIM Kiaeiw) yckinadH€E 8UKOHaHHS 3ae80aHHs, W0 eusie-
siIsiembCs1 y 3Ha4YHOMY N0A0BXeHHI Yacy peakuil. Y eunadky eUKOHaHHS 3ae@0aHHS 3i 3HaYHUM KO2HIMUBHUM HaeaHMaXXeHHsIM
niea pyka peaz2ye Ha eMouiliHi cmumynu doewe, Hix npaea. OmpumaHi pe3ysibmamu MOXymb yKazyeamu Ha ¢hopMyeaHHs
ocobnueoi cucmemu 06pobsieHHs1 eMouyiliHoi iHghopmauii y npaeili niekyni, modi sik niea niekyns 3ocepedxeHa Ha 8UKOHaHHI
KO2HimueHo20 3aedaHHsl. IMOgipHO, WO y eunadKy MOCUsIeHHsI KO2HIMUBHO20 KOHMposa nidcucmemu 06pPO6IIEHHS
eMoyiliHoi ma koeHimueHoi iH¢popmayii npayroromb 8iOHOCHO aeMOHOMHO, MiXMieKy/nbHa e3aeModis Mnocusremscs, a
¢yHKYyioHanbHa acumempiss 3MeHWYyembCcsi. 3i 3MeHWeHHSAIM KO2HiImueHO20 MUCKy 3pocmae (pyHKUYioHasbHa acumempis,
iMogipHO, 3MeHWYyembcsi MiXnieKynbHa e3aeModliss, a EEC He susiensiembcsi. OmpumaHi eenuyuHu nameHmHux nepiodie pe-
aKyii Ha eMmouiliHo 3Havyw,i ma HelimpasbHi NModpasHUKU MOXymb 6ymu eukopucmaHi Onsi po3pobku wkan i kpumepiie
ouyiH8aHHs eMouiliHUX peakyil 1lOOUHU 3a mompebu ix eusiesIeHHsI.

Knroyoei cnoea: emouyiliHuli egpekm Cmpyna, nameHmHi nepiodu peakuii, MixxniekynbHa acumMempisi, MEMaKOHMPOJIb.

BcTtyn. Mo30ok ntoavMHM MNOCTIMHO BIACTEXYE 3HaYyLLy
iH(bopmallito, ska anpiopi € emouinHoto, i 060B'A3KOBO Me-
peknioyae pecypcu yBarv y BWNagKy ii HaOXOOXKEHHS.
Emouiinni edpext Ctpyna (EEC) € pesynbtatom GinbLuoi
3aTPUMKM  MPW  HasMBaHHI  KONbOPY, SKUM  Hanucadi
€MOLiHI CnoBa, HiXX KONbopy, SIKUM HanucaHi HenTparnbHi
cnosa. EEC nepeBaxHO 3aCTOCOBYETLCS i rapHO BUSB-
NSETLCS1 B OOCTEXEHHAX HWU3KM MCMXOMATOMOrIN, Takux siK
TPUBOXHICTb, 06CECMBHO-KOMMYNbCUBHI po3nagun, nocT-
TpaBMaTUYHWUIA CUHAOPOM, Aenpecisi, couianbHa ¢obis.
Y BocnigpKeHHAX 340p0oBUX NoAen Len epekT YacTo MEHLL
BUpaxeHuh. NpuHanMHi YacTnHa NonynspHOCTI eMOLiHO-
ro tecty CTpyna noOsiCHIOETLCH MOro O6'EKTMBHOK MPUPO-

[OK, TUM, WO BiH HEe 3aCHOBaHWM Ha CaMO3BITIi Ta He €
HaB'a3nNMBMM (TOOTO He BTPYYaETbCA Y BHYTPILIHINA CBIT
ob6cTexyBaHoro). Kpim Toro, eMouiiHi cnosa MoxyTb 6yTn
nigibpaxi Tak, wob BignoBiAaTM KOHKPETHIN natonorii abo
NOTOYHIN Npobnemi o6cTexysaHoro [4]. MNMonpu BennyesHy
KiNbKiCTb JOCMiAXEHb HEMPOHHUX MeXaHi3miB 06pobneHHs
€eMOLiHOT iHpopMaLil, yHacnigok CKnagHoCTi i 3any4eHHs
LUMPOKNX Henpomepex Ao il obpobku, NUTaHHs npo Te,
SKMMU CUCTEMAMM MO3KY 3[iNCHIOETLCA KOHTPOIb 3a MoTo-
KamMy emMouinHoi iHopmauii, yce wWe daneke Big po3B's-
3aHHS. Bigomo, wo Ao BuHMkHeHHst EEC 3anyyeHi nepegHsi
CUCTEMM yBarn Ta eMOLOreHHi CTpykTypu Mo3ky [6, 9, 8].
IMOBIpHO, WO 3a MexaHiaMaMu BUHUKHEHHS EEC 6nm3bkui
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[0 opieHTyBanbHoro pedmnekcy [3]. MoxHa npunyctutu,
WO Npv LbOMY BEMMKY poNnb Mae BifirpaBatn TakoX
MiXniBKynbHa YHKLiOHanbHa acuMeTpis Ta B3aeMogis.
JocnigxeHHs MexaHi3aMiB eMOoUiMHUX npoueciB CTaHOBUTb
He nuLle CyTO TEeOPETUYHUN, ane i NPakTUYHWA iHTepec.
YCTaHOBMNEHHA | 3acTocyBaHHA napameTpiB peakuii Ha
NeBHi MOApa3sHWUKKW, Yy Meplly 4Yepry naTeHTHUX nepioais
(JIM) peakuii, Mmoxxe MaTh NpaKTUYHE 3HAYEHHS AN Uinoi
HU3KK cdep AiSnbHOCTI NtoanHKW, Big npodecinHoro Bindo-
py i HEipoMapKeTUHry OO0 OEeTeKTyBaHHs OpexHi Ta BusiB-
JNIeHHs 3arpo3 i3 OOKy eMOLiiHO HecTabinbHMX iHAMBIAIB.
Mpwn BCiA, 3gaBanock 6u, npoctoti ETC BMHMKae Garato
TpyAHoLLiB, NOB'A3aHMX i3 BUOOPOM napameTpiB i pexumis
TEeCTyBaHHS, WO Haknagae BiAOWMTOK Ha OTPUMaHHsA pene-
BaHTHOro pesynbtaTy (BnacHe EEC) [4]. TectyBaHHs EEC
OyXKe YyTnvBe [0 Pi3HMX AeTarnen: opanbHO Yu MaHyarnbHo
HajalTbCcA BignoBigi, GnokamMmyM 4M 3MmillaHo NoJalTbes
HeWTpanbHi Ta eMOLiNHi cnoBa, AOBXWHA camux cnie, ce-
MaHTWUYHI nons, i3 SKMX BOHW nigidpaxi Towo. Ona npak-
TUYHOrO 3aCTOCYBaHHS BaXMMBO MaTtu BiAHOCHO MpOCTI,
3py4YHi B 3aCTOCyBaHHi Ta Hedopori METOOUKA BUMIpIOBaH-
HA eMOUMHUX peakuin. Y 6inblocTi AOoCnigXKeHb, ki
BuMiptotoTh JIT peakuii Ha Ti YM iHWi CTUMYNK, BUKOPUCTO-
BYETbCHA OOMIHAHTHa pyka, i Ue LifKoM BipHO, OCKiNbKu
peakuii came uiei pykn nepebyBatoTb nig TOYHIWMM MeTa-
KOHTponem (MNopiBHAHO 3 HeAOMIHAHTHOK pykow) 3 Boky
LeHTParnbLHOro npowecopa, Ha posb AKOro HambinbLie npe-
TeHaye poHTo-napieTanbHa cuctema nisoi niBkyni. Ane
KONMn MoTpiObHO BMABUTM EMOLiHI peakuii, siki CBIJOMO 4K
NiACBIAOMO NPUrHIYYIOTLCS, caMe peakuii HeaoMiHaHTHOI
pyKM, sika cnablue CBiLOMO KOHTPOSMIOETLCS, MOXYTb AaTu
LiHHY iHdopMauito Npo 06pobKy eMOLiNHMX NoApPa3HUKIB.
36inblUeHHs1 KOTHITUBHOTO HaBaHTa)XeHHs1 BigBonikae pe-
cypcu yBaru, cnpusiodum npossy nigcsigoMmux peakuin [10].
HoBunaHa npegcrtaBneHoro B poboTi JOCNISKEHHSA nonsrae
Yy MOPIBHSIHHI pexuMiB TecTyBaHHA EEC i3 pisHuM piBHEM
KOTHITUBHOrO  HaBaHTaXXEHHS, a TaKoX  OLiHIOBaHHI
yHKUiOHanbLHOI acumeTpii MO3Ky npu BukoHaHHi ETC 3a
nopisHaHHAM J1 peakuii Ha noapasHuku ans o6ox pyk.
06'eKkT Ta MeTOAM AochnigXeHb. B o6cTexeHHi 3acTo-
coBaHuii emouinHui Tect Ctpyna (ETC), skun 6yB po-
3pobneHnit Ha kadpedpi disionorii nOAWHW | TBapWH
HHL, "lHcTuTyT Gionorii Ta MmeguumHn" KHY imeHi Tapaca
LeByeHka [1]. Y TecTi nogatTbCs SK CroBa, WO MakTb
eMoLifiHe HaBaHTaXeHHSA (HeraTMBHO eMoLiiHO 3abapBrie-
Hi cnoBa, Hanpuknag "kpos", "abopT", "3paga" Towo), TaK i
3aranbHOBXMBaHI, 9Ki, 3a NpUNyLEeHHAM, He eMOoUiHI Ans
nepeBaxHOi OinbwocTi nogen. Yci cnoea nigibpaHo Tak,
wob iXHA OOBXWHA [OOpiBHIOBana n'atu nitepaM i BOHM
BXMBanucb y nobyToOBOMY CMiMKyBaHHi 3i CXOXO 4acTo-
Toto. OBcTexxyBaHoMy nopaBanaca cepiqa i3 240 cnis, no
120 gnsa KOXHOT pyKW, SKi eKCNoHyBanuchb y ncesgoBunag-
KOBOMY nopsagky. Y nepwin moaudikauii  emouiiHo-
3HayyLli, eMoUifHO-HenTparnbHi crnosa Ta Ha3BWM POCIUH i
TBapWH (ranbMiBHWUIA NoApasHUK, AUCTPaKTOP) nogaBanucs
no LeHTpy ekpaHa. Ha ekpaH MOHiTOpy KoMmmn'toTepa BMUBO-
annacs iHCTpyKuis: "AKWo crnoBo, sike 3'9BUTbCA Ha eKpaHi,
3eM1eHOr0 KONbOpy — HaTUCHYTW knasiwy "Q" (niBa pyka),
AKLO YEepBOHOIO — HaTUCHyTM "P" (nNpaBa pyka), SKLIO
Ha3Ba pocnnHM abo TBapVHWU — Ha KnaBili He HaTuckaTh".

BBegeHHsA ranbMiBHWUX NOAPA3HUKIB (AUCTPaKTOpPIB) CMOHY-
Kae CBigOMO YMTaTu croBa, ki NoAalTbCs, | Le Nocunoe
KOTHITUBHE HaBaHTaXeHHs. BukopucTaHHa ranbMiBHOroO
noapasHuka pasom i3 HeobxigHICTIo cniBBIAHOCUTU KOMbO-
pu, SIKUMW HanucaHi croBa, 3 peakuissMy npaBoi Ta NiBoi
PYKM, 3Ha4YHO 3axONstoe yBary oGCTeXyBaHOrO i BigBorikae
BiJ eMoUiHoro 3HaveHHs cnis. AHanisysanuce Il peakuin
KOXHOI PYKM Ha eMOLINHO 3HadyLli Ta HenWTparbHi crosa.
Bignosigi obcTexyBaHMx oboma pykamu CTBOPIOWOTbL AN
060X NiBKyNb OAHAKOBI MOXIMBOCTI pearyBaHHA i [O3BO-
NSATb OLHUTY NPOSIB MiXNIBKYNbHOI acUMeTpil Npy BUKO-
HaHHi ETC. [dpyra mogudikauia TecTiB aHanoriyHa, ane
03HaKol, Ky noTpibHO AudepeHuiloBatM, € CTOpOoHa
npeg'sBneHHs crnosa — niBopyd 4m npasopyy. Crosa
HanucaHi Ginum KONbOpOM Ha YOpHOMY Tni ekpaHa. Big
o6CTexyBaHOrO BMMaraeTbCcsi HaTuckatu knasiwy Q
(niBoto), P (npaBoto pykoto) abo 30BCiM He HaTUckaTu npu
npen'sBNeHHi Ha ekpaHi crnoea nisopy4 abo npaBopyu,
BignosigHo. B o6ox moaudikauisax KoxkHa nomwunka cy-
NPOBOAXYETLCA HEroNOCHMM KOPOTKMM 3BYKOBUM CUrHa-
nom. Pag cnis cdhopmoBaHmii BUNagkoBo i € dhikcoBaHUM
Ons BCiX BapiaHTIB TecTy. Y gaHOMy OOCTEXEHHi B3anu
y4yacTb 63 cTyaeHTu Bikom Big 18 go 23 pokis, 39 xiHok Ta
24 vonosikn. Tectn Gynu npongeHi B TakOMy MOPSIAKY:
KpuTEpin — Konip, 3 ranbMiBHUM NOAPa3HUKOM (OMCTpaK-
TOPOM); KPUTEPIA — CTOPOHA, 3 ranbMiBHUM NOLPA3HUKOM;
KpuTepin — konip, 6e3 ranbMiBHOro NOApasHMKa; KpUTepin
— cTopoHa, 6e3 ranbMiBHOro noapasHuka. TecToBi 3aB-
[aHHSA nodaBanucb yKpaiHCbko abo poCilicbKo MOBOHO,
3a baxxaHHsSM 06CTeXYyBaHOrO.

CratucTuyHuin aHania pesynbTaTiB NPOBOAUBCS 3a A0-
nomoroto nakety STATISTICA 6.0 (Statsoft, USA, 2001).
Yci BennunHm edpekTiB, partial eta squared (np?), 6ynu po-
3paxoBaHi 3 BukopuctaHHsM ANOVA. [  peakuin
aHanisyBanucb 2*2*2*2*2 NOBTOPHUMWU BUMIPHOBaHHAMU
ANOVA 3 chaktopamun CtaTb (>kiHKM NPOTKU YonoBikiB), Auc-
TpakTtop ("3 Auctpaktopom" npoTu "6e3 guctpaktopa"),
3aBaaHHs (konip nMpoTn cTopoHu), MNoapasHuk (emouiiHniA
npoTu HewTpanbHoro), Pyka (npaea npotu nisoi). Kputny-
HWI piBEHb 3HAYyLLOCTi NPU NepesipLi CTaTUCTUYHMX Tino-
Te3 npunmancs pisHum p = 0,05.

Pe3ynbTatn Ta ix obroBopeHHsA. JI[1 peakuii BusBu-
nMcb  OOBWMMKM Yy TecTax i3 aucTpaktopoMm (929 mc)
nopiBHAHO 3 TecTamu 6e3 aguctpaktopa (473 mc),
(1, 62) = 777,70, p = 0,0000, np?= 0,926; npu pearyBaHHi
Ha komip (779 MC) nOpIBHAHO 3i CTOpOHOK (623 Mc),
F(1, 62) = 242,98, p =0,0000, np?=0,796; niBolo pykow
(708 mc) nopiBHsiHO i3 npaBoto (693 mc) F(1, 62) = 22,109,
p =0,00001, np? = 0,263. Bnnue cTaTti He Aocsar piBHA CTa-
TUCTMYHOI 3HAYYLLIOCTI.

BusiBneHo edekT B3aemofii MK TUNOM 3aBOAHHSA
(komip/cTopoHa) i TMNOoM  nodpasHuka  (HemTpanbs-
Hu/emouiviHni): F(1, 62) = 7,7602, p = 0,00708, np*= 0,111,
SAKUA Nokasye, Wwo BigMmiHHOCTI JII peakuin Ha emouinHi Ta
HenTpanbHi cTumMynu (emouiiHnn ecpekt CTpyna) ocobnmeo
BUpakeHi npu obpobneHHi cknagHilwoi iHgopMauii — aude-
pEeHLiOBaHHI KOMbOPY MOPIBHAHO 3 BU3HAYEHHSIM CTOPOHW, 3
SIKOT 3HAX0AMTBLCSA NoapasHukK (puc. 1).
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C*EM; Unweighted Means
Current effect: F(1, 62)=7,7602, p=,00708
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Puc. 1. AHaniza ANOVA naTeHTHUX nepioAiB peakuii Ha HeMTpanbHi Ta eMoUiliHi cnoBa y Tectax
i3 HeoGXigHicTIO AMdepeHUiOBaTK Konip Nnoapa3HUKa abo cTopoHy Npea’sBneHHA noapasHuka (n = 63)

KopoTtwwi MM peakuii Ha CTOpoHY Npea'sBneHHs Noa-
pasHuka nosicHweTbea edektom lNoddeHbepra. 3rigHo 3
aHaTomivyHoto mogennto MNoddeHbepra (1912), konu BUKO-
PUCTOBYETLCH pyKa 3 Ti€l camoi CTOPOHM, WO i naTepaniso-
BaHWN CTUMYI, BUSIBNEHHS CTUMYINY i MOTOpPHa BiAnoBiab
06'eqHy0TbCS B OAHIN i Ti camii niBkyni (Henepexpelie-
HWM Wnsx). Ha npoTueary, KonM BUKOPUCTOBYETLCH pyKa,
npoTUMeXxHa [0 CTOPOHU MPeA'siBNEeHHs CTUMYyny, BUsIB-
TNIeHHs curHarny i BignoBiab Ha HBOro MakTb BYTU 06'€QHaHI

MK NIBKYNSAMW 4Yepe3 Mo30nucte Tino (nepexpeLueHun
wnsax). Llev goswui WwWNax mae noBinbHILLMI Yac peakui,
wo i 6yno BusBneHo MNoddeHbeprom Ta Garatbma iHLWMMU
gocrnigHukamn  [5, 7]. Y Hawomy Bunagky BUKOPUCTO-
BYBaBCS HEMepexpeLLeHn, Nerwmni LWnsx.

BusiBneHo Takox edekT B3aeMoAii MK TMNOM 3aBAaHHS
(komip/cTopoHa) Ta pykoto (niBa/npaea): F(1, 62) = 4,0755,
p =0,04784, np* = 0,062, sk nokasye, WO fiBa pyka AOB-
e pearye Ha obvaea TMnu nogpasHukie (puc. 2).

C*H; Unweighted Means
Current effect: F(1, 62)=4,0755, p=,04784
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Puc. 2. AHaniz ANOVA nateHTHuX nepioAiB peakuii NiBoto i NpaBoIo pyKor y TecTax
i3 HeoGXigHicTIO gudbepeHUilOBaTK KOMip Nnogpa3Huka abo CTOpoHy npea’'ssBNeHHA nogpasHuka (n = 63)
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OTpumaHi pesynbTaTt MOXYTb ykadyBaTu Ha hopmy-
BaHHA cuctemm obpobneHHa emMouinHoi iHdopmauii y npa-
Bil niBKyni, ToAdi 9K niBa 3anyyeHa OO OBPOGREeHHsA Ko-
rHITUBHOI iHdopMaLii (BUAINeHHs AucTpakTopa, kaTeropu-
3auis konbopy cTumyna). Yce Ginblle gocnigkeHb CBia-
YaTb Ha KOPUCTb aCMMETPUYHOrO NepeHeceHHs iHopMmaLlii
Mk ABOMa niBKynsamu [2, 71].

OTpumaHo edekT B3aemMopii Mixx TMNomM TecTy (3 Auc-
Tpaktopom /6e3 pgucTpaktopa), TMMNOM 3aBAaHHSA

(konip/cTopoHa) i TMnOmM noppasHuka  (HewWTpanb-
HU/eMoLiiHWIA) F(1, 62) = 5,2704, p = 0,02509,
np?= 0,078, 3a sakum BigmiHHOCTI y JIM peakuigx Ha
€MOUiNHI Ta HeWTpanbHi CTUMyNuM (emouiiHuMn edekT
Ctpyna) ocobnuBo BUpaXKeHi Npu BUKOHaHHI Hancknag-
HilLOro 3aBAaHHs i3 BMKOPUCTAHHAM ranbMiBHOro mno-
OpasHuKa Ta HeobxigHicTio andepeHuiauii konbopy mno-
apasHuka (puc. 3).

DIS*C*EM; Unweighted Means
Current effect: F(1, 62)=5,2704, p=,02509
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

1200 T T

1100 1r

1000

900

800 171

MC

600 1r

500 1r

400 | 11

300 171

700 1r

200
Konip CTOpOHa

3 ANCTPaKTOPOM

=O— HenTparnbHi

Koni CTOpOHa o
P P —F- eMOLIiHi

6e3 gucTpakTopa

Puc. 3. AHanis ANOVA nateHTHuX nepioAiB peakuii Ha HeMTpanbHi Ta eMoLiliHi cNoBa y TecTax i3 BUKOPUCTAHHAM
a6o 6e3 BUKOpUCTaHHA AUCTpaKTopa (ranbMiBHOro noapasHuka) i HeobxigHicTio AndepeHUioBaTH Konip noapasHuKa
abo cTopoHy npea'siBNeHHs1 noapasHuka (n = 63)

Mo3ok BiacTexye emouiiHy iHpopmalito, Wo BUABNS-
€TbCH Yy 3aranbHOMY CMOBiNlbHEHHI 06pObNeHHs cTumynis
Npu BKIOYEHHI B HUX €MOLINHMX CriB.

BucHoBku. EMouinHi cnoBa o006pobnsoTbea OoBLUeE,
HK HenTparnbHi, WO HaWkpawe BUSABNSAETLCS NPU BUKO-
HaHHi BaXX40ro 3aBAaHHs — 3 QUCTPAKTOPOM i HEOOXiaHICTIO
andpepeHuitoBat konip. Y BUNaaKy BUKOHAHHSA 3aBOaHHS
3i 3HAYHMM KOTHITUBHUM HaBaHTaXEHHSM fiBa pyka pearye
Ha eMOLiHi cTMMynu pJoBlue, Hix npasa. OTpumaHi pe-
3ynbTaT¥ MOXYTb yka3yBaTu Ha ¢hbopmyBaHHS OCOGnMBOI
cucteMn 0OpobneHHs emouinHol iHdbopmauii 'y npasin
niBKyni, ToAi SK niBa MNiBKyNa 30cepea)keHa Ha BWMKOHAHHI
KOTHITMBHOIO 3aBAaHHs. IMOBIpHO, WO y BUNaaKy NoCUneH-
HS KOTHITMBHOrO KOHTpOM nigcucremu o6pobneHHs
€MOLIHOT Ta KOrHITUBHOI iHbopMmaLii NpauTb BiAHOCHO
aBTOHOMHO, MiXMNiBKyNbHa B3aemofis MNOCUMIOETbCS, a
acMMeTpis 3MeHLWYeTbCA. 3i 3MEHLUEHHSIM  KOTHITUBHOrMO
TUCKY 3pocTae yHKUiOHanbHa acumeTpid, iMOBIpHO,
3MEeHLIYeTbCA (PyHKUiOHaNbHa B3aeModisi, a eMOoUinHUA
edekt CTpyna He BUSIBNSIETHLCS.
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BNMUAHUE KOTHUTUBHOW HATPY3KU
HA NMPOABJIEHUE DMOLIMOHAJIbHOIO 3®®PEKTA CTPYMNA

SmoyuoHanbHbIlU 3ghghekm Cmpyna (33C) sies 51 pe3ysib )M 60s1bwel 3a0ep)KKu Npu Ha3bieaHUU yeema, KOMopbIM HanucaHbl 3Mo-
YuoHanbHbIe cJ108a, YeM yeema, KOmMopbIM HanucaHbl HelimpasbHbie C/108a, 3a cYem MepektoYeHUss HUMaHUs Ha 3MOYUOHaIbHO 3Ha4YUMYH
uHghopmayuro. 33C npeumywecmeeHHo nNpumeHsiemcsi 8 ob6credogaHusIX rcuxonamosiozauti, Ho NepcreKMueHbIM s18J11emcsi e20 UCnosib308aHue
u Ons1 peweHusi NPUKIadHbIX McuxoghusuosIo2uYecKux 3aday, om npogeccuoHarbHo20 ombopa u HelipoMapkemuHaa 0o emeKyuU JKU U 8bisie-
JIeHUs1 y2po3 CO CMOPOHbI 3MOUUOHaIbHO HecmabunbHbIX uHOueudos. lMockonbKy IIC yyecmeumersieH K yc/i08ussM mecmupoeaHusl, Mo uccrie-
doeasnuchk pasnu4yHbie MoOugukayuu 3MOyuoHasilbHo20 mecma Cmpyna (ETC). B pamkax cybmecmoe npedbsienisnuck HelimpanbHble U 3MOYUO-
HanbHble (¢ HezamueHoU OKpackoli) csioea. BknrovyeHue e cybmecmsbi ducmpakmopoe (MopMO3HbIX €108, Ha3eaHUll pacmeHull U XUBOMHbIX, Ha
Komopble He HY)XXHO peazupoeamb HaXkamueM Kiasuul) 3ampydHsiem ebinosIHeHue 3adayqu, NposiesIiemcsi 8 3Ha4umesibHOM yO/IUHEHUU 8PeMeHU
peakuyuu. B cnyyae ebinonHeHuUs1 3adaHusi CO 3Ha4umesibHOU KO2HUMUBHOU Haz2py3Koll sieeasi pyka peazupyem Ha 3MOUUOHaslbHble CMUMYIbl
donbuwe, yem npasasi. lonyyeHHble pe3ynbmambel MO2ym yKa3blieamb Ha ¢hopmuposaHue ocoboli cucmembl 06pabomku 3MOYUOHaNbHOU UHGOP-
Mayuu e npaeom nostywapuu, mozda Kak sieeoe rnosiyuwiapue cocpedomoyeHo Ha 8bIMOJIHeHUU Ko2HUMuUeHoU 3ada4u. BepossmHo, Ymo e cny4ae
ycurneHusi KO2HUMUBHO20 KOHMPOJIsi nodcucmemMbl 06pabomku 3MOYUOHasIbHOU U KO2HUMUEHOU uHgopmayuu pabomarom omHocumesibHO as-
MOHOMHO, MeXroJlywapHoe e3aumodelicmeue ycunusaemcsi, a hyHKYUOHaNIbHasi acummempusi ymeHbwaemcsi. C yMeHbWeHUeM KO2HUMU8HO20
OdaesieHUs1 8o3pacmaem yHKYUOHa/IbHasi acUMMempusi, 8€POSIMHO, YMeHbWaemcsi MexrnoslywapHoe e3aumodelicmeue, a 39C He o6Hapyxuea-
emcsi. lMony4eHHble eeslUYUHbI TaMeHMHbIX Nepuodoe peakyuu Ha 3MOUUOHAasIbHO 3Ha4YuMble U HelmpalnbHble pa3dpaxumenu mo2ym 6bimb
ucrnosib308aHbl 0711 pa3pabomKu WKa U Kpumepuee oyeHKU 3MOYUOHaIbHbIX peakyuli yesoeeka npu Heo6xo0uMocmu ux o6HapyXeHusl.

Knroueenie crnoea: amoyuoHanbHbIl aghhekm Cmpyna, 1ameHmHbIe nepuodbl peakyuu, MeXnoJslywapHasi acuMMempusi, MeMakoHmMpOoJb.

T. Kutsenko, Ph.D.
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,

INFLUENCE OF COGNITIVE LOAD ON THE EXPRESSION
OF THE EMOTIONAL STROOP EFFECT

The Emotional Stroop Effect (ESE) is the result of a greater delay in naming colours of written emotional words than colours of written neutral
words, because of shifting attention to emotionally meaningful information. ESE is mainly used in psychopathology surveys, but its application is
also promising for solving applied psychophysiological problems, from professional screening and neuromarketing to detecting lies and detecting
threats from emotionally unstable individuals. Because the ESE is sensitive to testing conditions, various modifications to the Emotional Stroop
Test (EST) have been investigated. Within the subtests, neutral and emotional (negatively coloured) words were presented. The inclusion of distrac-
tors in subtests (target words, names of plants and animals that were not required to be answered by keystrokes) complicates the task, which mani-
fests itself in a considerable extension of the reaction time. When performing a task with significant cognitive load, the left hand responds to emo-
tional stimuli longer than the right. The results obtained may indicate the formation of a special system for processing emotional information in the
right hemisphere, while the left hemisphere focuses on the cognitive task. It is likely that in the case of increased cognitive load, the subsystems for
processing emotional and cognitive information operate relatively autonomously, inter-hemispheric interaction is enhanced, and functional asym-
metry is reduced. As cognitive pressure decreases, functional asymmetry is likely to increase inter-hemispheric interaction, and ESE is not detect-
ed. The obtained values of latent periods of reaction to emotionally significant and neutral stimuli can be used to develop scales and criteria for
evaluating a person's emotional reactions when it is needed.

Keywords: emotional Stroop effect, latent periods of reaction, hemispheric asymmetry, metacontrol.



